Influence of apical fluid volume on the development of functional intercellular junctions in the human epithelial cell line 16HBE14o-: implications for the use of this cell line as an in vitro model for bronchial drug absorption studies.
Air-interfaced culture (AIC) versus liquid-covered culture (LCC) conditions are known to have different effects on the differentiated phenotype of several cell types, including lung epithelial cells. We report the influence of culture conditions such as apical medium volume on the development of intercellular junctions in the human epithelial cell line 16HBE14o-. Immunofluorescence staining of the tight-junctional protein, ZO-1, has revealed its presence in cells grown in both AIC and LCC. However, only LCC-grown cells exhibit protein ZO-1 localized as a zonula-occludens-like regular belt connecting neighboring cells. The presence of typical tight junctions has been confirmed by electron microscopy. Immunostaining for occludin, claudin-1, connexin43, and E-cadherin has demonstrated intercellular junction structures only in the cells in LCC. These morphological findings have been paralleled by higher transepithelial electrical resistance values and similar fluxes of the hydrophilic permeability marker, fluorescein-Na, under LCC compared with AIC conditions. We conclude that the formation of functional 16HBE14o- cell layers requires the presence of an apical fluid volume, in contrast to other culture conditions for airway epithelial cells.